



Elution of Niacin in Food by Cooking 























































砕後， IN Hz S04 ， 120oC， 30min}J日圧分解した。溶
出液は最終};規定になる様に硫酸を加え，問機iζり日圧分
解した。
















































聞を(11k代入し. t = 0から tまで定積分すると
[dS =「ι号ーCo-(ヤ 1)S L V 
ζれを解くと
Wー lnV+W 
Wo -一一Cow KA 
V Jbco-(ト1)S 
故に(41式から移動係数Kを求める乙とができる。
VW Co K ... __. ln _ _.-u.. _".. (41 











μg/100gから. B bの181J-'!V 100 gまでの範聞にわ
たったが，一般に中層部が低く，外納部が高かった。そ
してt検定の結果. A. B. C間およびa，b， C聞の







Table 1 Distributions of niacin tn carrot 
〔μg/100g)
Section a b c 町lean
A 437 :! 363T 195 :! 105 359 :! 91 330 :! 222 
B 383 :! 351 181 :! 61 255 :t 69 273 :! 202 
C 313 :! 227 193 :! 99 255 土 78 254 :! 140 
MEAN 377 :t 282 189 :t 78 290 士 86 286 :!: 186 
test 
Comparison Comparison 
d.f. a/b a/c b/c d.f A/B A/C B/C 
A 2 J.623 0.395 一2.527 a 2 7. 122 ** L 577 0.982 
B 2 L 209 0.530 -0.978 b 2 0.549 0.433 -0.534 
C 2 1. 617 0.354 -0.698 c 2 L389 2. 229 -0.018 
ALL 8 2.670 * 0.984 -2.391嚇 a11 8 2.165 2.359 * O. 707 
*p< 0.05 ** P< 0.025 十Mean:! Standard deviation (n -3 ) 
( 2 ) 




Fig. 1 Sections of carrot for determinating 














33 - 23 =19cnl 
Outer Section 
自 伊
23 - 13 = 7 cal 1 cal
Middle Section Inner Section 
Fig. 2 Division of carrot cube for determinat・














Table 2 Effect of ratio of surface area to volume of carrot cube 
on tbe elution rate of niacin from tbe cube 
Lengtb of one side of tbe cu be 1. 0 cm 1. 5 cm 2. 5 cm 
Surface area jVolume 6.0 (1.5)t 4.0 (1.0) 2.4 (0.6) 
Per cent of niacin elution from tbe cube 
Boiling* for 5 min 3.5 (2.92) 1. 2 (1. 00 ) 0.6 (0.50) 
Boiling* for 30 min 56.2 (1.73) 32.5 (1.00) 24.0 (0.74) 
t () Relative value キ Carrot: Water~ 1 : 10





Boiling time mln 
30 60 
Retention ~ぢ
49.8 :t 22.4tt 32.5 士
85.3 :t 26.8 70.3 :t 
108.0 :t 53.5 119.8 :t 
すCarrot (3x3x3 cm3): Water-l:1O 
Pく 0.025 P< O. 001 
tcst (d. f.= 3 ) 
Companson 
O-30min 0-60min 30-60min 
7.8 4.490* 17.380*ネ1.429 
35.5 1. 102 1. 674 J. 343 
63.8 -0.299 -0.619 -0.762 
ttMean :t Standard deviation (n -4 ) 
( 3 ) 
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Table 4 Effects of soaking temperature of soybeans on water absorption and niacin elution 
Soaking Soaking tJme h 
temerature 2 3 4 5 6 7 8 24 27 
℃ Absorpted water g / 100 g soybeans (Eluted niacinμg / 100 g soybeans) 
5 22.7 45.6 60.6 72. 5 11. 9 117.4(41.7) 
37 32.4 56.0 73. 3 95.8 105. 7 112.9 117. 8 120. 4 ( 41. 0 ) 
50 59.2 85.3 101. 7 110.5 117.8 120.6 (483) 
Table 5 Effect of soaking temperature of soybeans on hardness after cooking 
Cooking time at 95'C 。Soaking 20 4( 
50 .c， 6 h 





2.46 :! 0.68 
2.84 :! 0.65 
-1. 2808 
tMean :! Standard deviation (n -10) 
60 
kg 
'2.05 :!: 0.35 
2.10 :!: 0.28 
-0.3516 
ロl1n
1. 71 :!: 0.37 




なお500C，6 h浸潰したものと， 5 oc， 24h浸潰した の各液および煮豆中のナイアシンの分布をTable6 Iζ示
ものについて， 10倍量の水と950Cで20-80min加熱して す。乙の表から途中で"7)<をかえる方がナイアシンの裕出












イアシン量と，合計 1h加熱した大豆中の残存ナイアシ 4 Iζ示す。吸水率は温度の影響が少ないが，溶出率と移








Soaking Cooking water 
Cooking period 
water 0-15 15-30 30-45 







31. 1 10. 3 
53.5 













宮本他 :ナイアシンの溶山 - 5一
Table 7 Effect of cooking tempcrature on water absorption of soybeans 
Temperature .C Soaked Cooklng beans 
Cooking tlJne ロlln
Watwr Cooking beans 20 30 40 60 80 90 120 180 
bath water Absorpted water g / 100 g soybcans 
70 66.5 112 118 120 126 134 
80 76.5 92 124 114 122 118 
90 86 86 106 108 108 124 
100 95 102 124 130 128 122 
110 99 110 124 128 118 126 
Soaking ; 24 h at 5.C， Cooking ; Soybeans ¥Vater -1 : 9 
?
【 ? 、 ?
% 
?。 ? ? ? ?
し Lー.....J.ー ムーー
30 60 
H ムーー 」ー -1←一一ー ム
90 120 180 
Cooking Time min 
Fig. 3 Effect of cooking temperature on the 
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Cooking Time sec 
Fig. 4 Effect of cooking temperature on the 
















( 5 ) 
- 6ー 食物学
Table 8 Effect of volume of cooking water on retention of niacin in soybeans 
Cooking Retention of niacin in soybeans % I-lardness kg 
Nn Soybeans water Boiling 121.C Boiling 
g ml 30min 60min 60min 30min 60min 
1 ) 15 45 69.1 50.4 2.51 1. 70 
2 ) 10 45 46.2 33.4 44.1 2.81 1. 89 
3 ) 5 30 23. 1 
4 ) 5 45 43.4 32.9 24.2 2.74 2.02 
5 ) 5 60 40.0 28.4 21. 1 3. 13 1. 69 
6 ) 5 120 25.9 
Soaking ; 24 h at 5.C 
Table 9 Effect of ratio of soybeans to cooking water on niacin transfer in cooking at 95.C 
Nn ( 1 ) ( 2 )* ( 3) (4 )* ( 5 ) ( 6 )本
Soybeans g 15 5 15 5 15 5 
water ml 45 45 (1)/(2) 45 45 (3)/(4) 45 45 (5)/(6) 
Cooking time Absorpted water g Elution ratio of niacin Transfer coefficient of 
町un per 100 g beans 5ち % niacin x 107 kgm-2 sec-1 
20 122 124 O. 9倒 27.9 35.2 O. 793 2. 72 3.55 0.766 
40 129 130 0.992 36.8 44.5 0.827 2.13 2.53 0.842 
60 131 128 1.023 42.5 54.9 0.774 1. 93 2.39 0.808 
80 133 122 1. 090 47.9 62.1 0.771 l回 2.26 0.810 
Soaking ; 24 h at 5.C 













しかしその溶出率が必らずしも表面率と比例せず，かつ 吸水とナイアシン溶出の機構が違う乙とのほかに， Tab 
煮沸5minと30minでもその傾向が違う乙とから，試料 le 6 IL:示すようにその後の水煮初期の硬さも違っていた
の部分差ないしは個体差も影響していると思われる。 乙とと合せ考えると， 500C浸漬により低温浸漬以上の大
Table3O結果も個体差，部分差・の影特でかなりのパラ 豆組織の変化がお乙るものと思われる。
ツキがある。煮沸ωminて1ま人参は斗分軟らかくなるが， 加熱途中で冷水を加えるいわゆるピックリ水は， Table 
中，内府のナイアシン滋度は生のそれに較べて有意差は 6の結果からナイアシンの溶出をむしろ少なくするとも
なく，外肘のみ加熱30minで有窓に減少した。従って水 考えられるが，今回とは実験の条件をかえて，その立湯
( 6 ) 



























































































7 )大，i.li:riから外液へのナイアシン移動係数を， 6) 
と同じ凋里担保作について求めたと乙ろ， ;J司JIl!温度ととも




し60min煮沸の残存率は大豆:水が 1: 3 の時約50~彰，
1 : 4.5で33%，1 : 24でも26%で， 1 : 4.5以上では
あまり大きな差はなかった。
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Summary 
Effects of cooking conditions of carrot or soybeans on elution of niacin were studied. Niacin was determined by 
microbiologicaly with Lactobacillus plantarum. 
(1) A striking individual difference of niacin content in a carrot and unequal distributions of niacin in a carrot were 
observed. Generally， niacin content was high in surface section of a carrot， and low in the section near the vascular 
bundle. 
(2) The ratio of surface area to volume of a carrot cube influenced elution rate of niacin by cooking. 
(3) About one half of niacin in the outer section of 3x3x3 cm3 cube of carrot was transferred into cooking water by 
boiling for 30 min， but litle nicin in middle or inner section of the cube was lost by the boiling. 
(4)Soaking soybeans with water atダCfor 27.5 h or at 370C for 8 h resulted in saturation on water uptake， and 
41 mcg of niacin in 100 g raw soybeans were eluted by these soakings. The soaking at 500C for 6 h also resulted in 
the saturation， but the elution amounted to 480 mcg. 
(5) Renewal of water during cooking of soybeans accelerated the elution of niacin. Higher temperature of renewal 
water resulted in more amount of the elution. 
(6) The elution rate and mass transfer coefficient of niacin were dependent on cooking temperature. For example， 
about 54% of niacin in soaked soybeans were eluted by cooking at 66.50C for 120 min， or at 990C for 40 min. The 
coefficient decreased with cooking time， especially in early stage at high temperature. 
(7) Elution rate of niacin in soybeans by the cooking decreased with rise of ratio of soybeans to cooking water. 
(8 ) 
